1. The dual space of a symmetric space. Let S be a symmetric space (that is a Riemannian globally symmetric space), and let Io (S) denote the largest connected group of isometries of S in the compact open topology. It will always be assumed that S is of the noncompact type, that is Io(S) is semisimple and has no compact normal subgroup { e }. Let denote the rank of S; then S contains flat totally geodesic submanifolds of dimension 1. These will be called planes in S.
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Let o be any point in S, K the isotropy subgroup of G= Io(S) at o and t 0 and go their respective Lie algebras. Let go= fo+po be the corresponding Cartan decomposition of go. Let E be any plane in S through o, ao the corresponding maximal abelian subspace of 0o and A the subgroup exp(ao) of G. Let C be any Weyl chamber in a0o. Then the dual space of a0o can be ordered by calling a linear function X on a0o positive if X(H)>0 for all H C. This ordering gives rise to an Iwasawa decomposition of G, G-KAN, where N is a connected nilpotent subgroup of G. It can for example be described by
N= { z G lim exp(-tH)z exp(tH) = e
H being an arbitrary fixed element in C. The group N depends on the triple (o, E, C). However, well-known conjugacy theorems show that if N' is the group defined by a different triple (o', E', C') then N'=gNg-l for some gEG. DEFINITION. A horocycle in S is an orbit of a subgroup of the form gNg -l, g being any element in G.
Let t--y(t) (t real) be any geodesic in S and put Tt = st 1 2so where s, denotes the geodesic symmetry of S with respect to the point Y(r). 
. The mapping U-->Du is an isomorphism of S(ao) onto D(S). In particular, D(3) is commutative.
Although G/MN is not in general reductive, D(3) can be determined from the polynomial invariants for the action of MN on the tangent space to G/MN at MN (cf. [8, Theorem 10] ). It is then found that the algebra of these invariants is in a natural way isomorphic to S(ao), whereupon Theorem 2.1 follows. Let P denote the inverse of the mapping U--Du.
3. The Radon transform. Let be any horocycle in S, dst the volume element on . For fE C (S) put
The function J will be called the Radon transform of f. THEOREM 
The mapping f-is a one-to-one linear mapping of c (S) into C ().
Now extend a0o to a Cartan subalgebra o of go; of the corresponding roots let P+ denote the set of those whose restriction to o is positive (in the ordering defined by C). Put p=j EeP+a and let p->'p denote the unique automorphism of S(a0) given by 'H=H-p(H) ( 
THEOREM 3.2. Let 'D(3) be given by 'D(S) = {E E D(3) I '(F'(E)) E J(ao)},
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DUALITY AND RADON TRANSFORM and let D--15D denote the isomorphism of D(S) onto 'D(S) such that '((D)) = r(D),
D E D(S).
Then (Df) = ] for fEC (S).
In view of the duality between points and horocycles there is a natural dual to the transform f--f. This dual transform associates to each function , G E C() a function E C (S) given by
where the integral on the right is the average of ¢1 over the (compact) set of horocycles passing through p. We put
If= (), fE C (S)
and wish to relate f and If. THEOREM to (1) was given in Gelfand [1] . Radon's classical problem of representing a function in R n by means of its integrals over hyperplanes was solved by Radon [13] and John [10] . Generalizations to Riemannian manifolds of constant curvature were given by Helgason [8] , Semyanistyi [15] and Gelfand-Graev-Vilenkin [3] . 4 . Applications to invariant differential equations. We shall now indicate how Theorem 3.3 can be used to reduce any G-invariant differential equation on S to a differential equation with constant coefficients on a Euclidean space. The procedure is reminiscent of the method of plane waves for solving homogeneous hyperbolic equations with constant coefficients (see John [11] 
Suppose the group G= Io(S) is a complex Lie group. Then
V(xK, ) = fVk,,(e)dk.
Here dk is the normalized Haar measure on K and c is the same constant as in Theorem 3.3. It is not hard to see that the integral in (4) is invariant under each substitution x--xu (uEK) so the function V(p, t) is indeed well defined.
